INTRODUCTION
Drone production is an important part of the reproductive biology of the honey bee, Apis mellifera. Drones mate with virgin queens; however, they perform no other functions in the colony and, in fact, may place a burden on colony growth (Seeley, 1985) . Drones tend to be produced only when colony resources are sufficient and queens are available for mating. Drone production therefore is typically associated with swarming and is influenced by some of the same factors that affect swarming behavior (Allen, 1958; Winston, 1987) . Both swarming and drone production are dependent upon forage availability, because ample food resources are necessary to stimulate the period of rapid colony growth that precedes reproductive swarming (Fletcher, 1978; Seeley, 1985; Winston, 1987) . In addition, drone production may be influenced by colony size, since the foraging force of smaller colonies may be unable to provide sufficient resources for the rearing and maintenance of drones (Winston, 1987) .
There has been increased interest in the factors influencing drone production following the introduction of the African honey bee race, Apis mellifera scutellata, in South America in 1956. Differences in the biology of drones in A m scutellata and temperate honey bee races may have contributed to the establishment and rapid spread of the Africanized bee population in the neotropics (Fletcher, 1991) . The extended foraging season in the tropics allows tropical colonies to swarm and raise drones throughout much of the year (Fletcher, 1978; Rinderer et al, 1987; Winston, 1987 Winston, , 1992 . In contrast, temperate honey bees typically swarm and produce drones primarily during the spring and summer months when resources are abundant (Seeley, 1985; Winston, 1987 (Fletcher, 1978; Winston et al, 1983; Winston, 1987 Winston, , 1992 . In the neotropics this increases the chance of European queens mating with African drones, thereby resulting in Africanized progeny (Rinderer et al, 1987; Fletcher, 1991; Winston, 1992 (Rinderer et al, 1985; Danka and Rinderer, 1988 (Schneider and Blyther, 1988) .
A m scutellata colonies in the Delta are abundant (approx 8/km 2 ; Schneider and Blyther, 1988 (Seeley, 1985) . Comb areas in 1989-1990 were estimated using a grid of 5 x 5 cm squares; those in 1986 were estimated by weighing sketches drawn to scale using mean values of comb height and width (see Schneider and Blyther, 1988 , for further details of comb measurement procedures).
The association between drone production and colony size was examined indirectly by determining the relationships between comb areas of drone brood, total comb areas, and comb areas containing worker brood. We did not examine the relationship between drone production and colony size directly by killing and counting the number of adult workers and drones, because captured colonies were utilized in other portions of the research. We estimated the number of drones produced in each colony by converting the comb areas containing drone brood into the number of cells containing eggs, larvae, and pupae, using the value of 2.65 African drone cells per cm 2 (based on data provided by Fletcher, 1978 (fig 1A) . Of the 14 nests dissected during these months that contained drone comb, 11 had drone brood.
These colonies devoted 76.6 ± 6.0% of drone comb area to the rearing of drones, and contained 1 383 ± 342 developing drones ( fig 1B) . Drone production declined in November at the onset of the absconding season, and remained low and sporadic throughout the rest of the year ( fig 1A) . Of the 37 nests dissected from NovemberAugust that contained drone comb, 7 had drone brood. The mean proportion of drone comb containing brood during these months was only 9.1 ± 3.8%, and colonies contained a mean of 77 ± 36 developing drones ( fig 1B) . Drone fig  1A) . Of the 16 nests containing drone comb excavated during these months, 25.0% had food stored in drone comb and food storage accounted for a mean of 2.8 ± 1.4% of total drone comb area. There was a greater use of drone comb for food storage throughout the remainder of the year ( fig 1A) . Of the 35 colonies excavated during November-June, 68.6% had food stored in drone comb and food storage accounted for 23.5 ± 4.4% of total drone comb area. However, there was considerable month-to-month variability in such use of drone comb ( fig  1A) . Forage availability was reduced and variable during the months of November-June (fig 1 C) (Lee and Winston, 1985) . However, this relationship has received little systematic investigation in Africanized colonies in the neotropics. The mean proportion of drone comb observed in the Okavango (8.3%) was similar to the 5.9% reported for Africanized colonies in Mexico (Ratnieks et al, 1991) , suggesting that levels of drone production may also be similar in the 2 environments. However, many of the colonies examined by Ratnieks ef al were small and newly established, and at present it is unknown how drone production changes with colony growth and development in Africanized bees.
A second characteristics suggested by our results was that drone production occurred primarily during a relatively brief period (September and October), but then continued at low, sporadic levels throughout the remainder of the year. The period of peak drone production coincided with the swarming season and the end of the period of greatest forage availability. This is also the period of maximum worker brood production and the time in which most new queens are reared (McNally and Schneider, 1992; Schneider and McNally, 1994 Winston, 1980; Winston and Taylor, 1980 (Fletcher and Tribe, 1977; Fletcher, 1978) . Am scutellata colonies in the Okavango experience high predation rates (Schneider and Blyther, 1988) , which may result in increased queen loss. A high incidence of replacement queen rearing may favor some continued level of drone production nearly all year, provided that colony size and development are conducive. Africanized colonies in the neotropics also produce drones throughout much of the year (Rinderer et al, 1987; Winston, 1987 
